This case is designed to relate the rationale used by the Department of Defense and the Test and Evaluation (T&E) Integrated Product Team, in order to determine the military utility of the Joint Medical Operations -Telemedicine Advanced Concept Technology Demonstration (JMO-T ACTD). The case also develops critical operational issues (COI
C o p y r i g h t I d e a G r o u p P u b l i s h i n g C o p y r i g h t I d e a G r o u p P u b l i s h i n g C o p y r i g h t I d e a G r o u p P u b l i s h i n g C o p y r i g h t I d e a G r o u p P u b l i s h i n g purpose by allowing us to see how well the military organization fit current theory. The model also fit a theoretical purpose by organizing a holistic, comprehensive framework. Accordingly, we have organized and synthesized the literature into five interrelated components that act as a fundamental guide for research. The model also helped us to identify a theoretical link and apply it to the internal operations of the military.

BACKGROUND BACKGROUND BACKGROUND BACKGROUND BACKGROUND
The Department of Defense (DOD) is an executive department of the United States government. The Secretary of Defense is a member of the President's Cabinet and is the head of the department. The DOD coordinates the work of the three military departments, which handle matters for the army, navy, and air force. It integrates the armed services into a team of land, sea, and air forces. It advises the President on matters of national defense and international security.
In November 1997 several town hall meetings were held among the three Services and the Demonstration Manager. These meetings served to identify customer requirements and Service positions on the delivery of health care to combatants in future military operations. The goal was to reach a balance between the technology developers' "technology push" and the sponsoring CINC's critical warfighting deficiencies "requirements pull." Operational Capabilities Issues were then developed, studied and disseminated to the centers of excellence and development, soliciting candidates that met the ACTD's criteria for inclusion.
At the conclusion of the November 1997 meeting, two "technologies" emerged as sufficiently mature and low risk. These technologies warranted submission to the proposed sponsoring CINC for deployment to his area of responsibility. These two "technologies" were the Medical Detachment-Telemedicine and the Healthcare Complex Model. The Healthcare Complex Model was developed for the intended use of Medical Research and Material Command. It was recommended by the Army Medical Department Board as a result of the benefits of performing prospective analysis using modeling and simulation in ACTDs.
In December 1997 a meeting was held at Camp Smith, Hawaii, with the proposed sponsoring CINC's Surgeon's staff. The CINCPAC Surgeon's office had become the leading contender to become the Operational Manager for the JMO-T ACTD. At this meeting an understanding of the CINC's operational requirements and the beginnings of a concept of operations were developed. From the meeting emerged the proposal to the critical issues for early planning in the ACTD. These included the following:
• Enhance force medical protection through early, far-forward diagnosis and Enhance force medical protection through early, far-forward diagnosis and Enhance force medical protection through early, far-forward diagnosis and Enhance force medical protection through early, far-forward diagnosis and Enhance force medical protection through early, far-forward diagnosis and treatment treatment treatment treatment treatment. This ACTD will evaluate the utility of early and far-forward detection and mitigation of diseases and injuries to minimize their operational impacts.
• Enhance capability to keep combatants on station whenever possible Enhance capability to keep combatants on station whenever possible Enhance capability to keep combatants on station whenever possible Enhance capability to keep combatants on station whenever possible Enhance capability to keep combatants on station whenever possible. This ACTD will evaluate emerging capabilities in order to minimize evacuation and the resulting need for personnel replacements and personnel movements that can disrupt the tempo of operations.
• Enhance medical capabilities to employ the minimum assets required to meet Enhance medical capabilities to employ the minimum assets required to meet Enhance medical capabilities to employ the minimum assets required to meet Enhance medical capabilities to employ the minimum assets required to meet Enhance medical capabilities to employ the minimum assets required to meet
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operational needs operational needs operational needs operational needs operational needs. The Joint Operational Scenario will require smaller, more mobile, flexible medical support to the tactical area of operations. The ACTD will evaluate novel modeling capabilities for tailoring medical support to the joint technical forces.
• Enhance deployment planning and realization of telemedicine capabilities in the Enhance deployment planning and realization of telemedicine capabilities in the Enhance deployment planning and realization of telemedicine capabilities in the Enhance deployment planning and realization of telemedicine capabilities in the Enhance deployment planning and realization of telemedicine capabilities in the tactical area of operations tactical area of operations tactical area of operations tactical area of operations tactical area of operations. . . . . The ACTD will evaluate emerging army and navy concepts for providing enhanced organizational capabilities to the tactical area of operations.
These critical issues were all well grounded in terms of enhanced force medical protection and within the visions of Focused Logistics and Full Dimensional Protection. The initial concept of operations was also detailed in this proposal and assumes that this ACTD includes the employment of a tailored Joint Task Force (JTF) to accomplish its missions. Command and Control of the JTF are provided by a two-tiered structure where a specific Component Commander is designated the JTF Commander. Sister Components provide joint operational forces to the Commander, JTF. The CINC provides a Deployable JTF Augmentation Cell to provide the JTF Commander's component staff a joint capability, including information technologies.
In April 1998, the ACTD team met at Camp Smith, Hawaii, with the Pacific CINCs Surgeon's representatives. The purpose of this meeting was to develop a concept of operations and to begin the work of testing and evaluation (T&E). At the conclusion of the meeting a list of objectives and issues had been reworked. While slightly different, those objectives and issues did not vary significantly from those in the original submission. The mission of the ACTD is to provide the CINC and JTF Commander a capability to defeat time and distance obstacles to cost-effective Joint Health Support in austere and non-linear operations.
The supporting objectives were listed as:
• Improve joint medical planning capabilities • Improve access and timeliness of medical care far forward • Enhance integrated medical situational awareness • Sustain joint medical operations using joint forces and resources
While not exactly the same objectives as the stated critical issues briefed on 15 January 1998, these objectives encompass the required tasks necessary to meet those COIs. Several documents are available from that meeting and a briefing was on the JMO-T ACTD home page. Furthermore, the attached set of COIs are not the same as any of the above. However, they do encompass all of the implied issues and measures mentioned previously. T&E met 9-11 June 1998 at the Naval Health Research Center, San Diego, California with representatives from the Army, the Navy, and the Air Force. The purpose of the meeting was to develop COIs and MOEs that could become the approved evaluation guide for the JMO-T ACTD. T&E also studied the proposed timelines of the next months in order to assign tasks to responsible organizations/persons for completion. Five COIs are presented. The first four are those "approved" COIs found in the Principals Brief given to Rear Admiral Wright and found on the ACTD home page. Only minor rewording occurred in order to put them into the appropriate T&E language. The last COI was added to address modeling and simulation, the other novel technologies that are a part of the JMO-T ACTD.
At this time, it may be worthwhile to point to the references that guide the test and C o p y r i g h t I d e a G r o u p P u b l i s h i n g C o p y r i g h t I d e a G r o u p P u b l i s h i n g C o p y r i g h t I d e a G r o u p P u b l i s h i n g C o p y r i g h t I d e a G r o u p P u b l i s h i n g evaluation community in the development of COIs, MOEs and MOPs. These were referred to above and are available on the World Wide Web at the TEMA home page. In addition, a few definitions will add structure to the product to be reviewed. These give the structure necessary to the development of the eventual Analysis Plan. COIs, by definition, are those key operational concerns expressed as questions that when answered completely and affirmatively, signify that a system or materiel change is operationally ready to transition to full production. Normally, they are few in number and based on the Mission Needs Statement. In the case of the JMO-T ACTD, we should look to the mission as stated in the various proposal documents and focus on the intent to accelerate the acquisition process. There are four key components of a properly structured critical operational issue statement:
• The interrogative. An interrogative word demanding a "yes" or "no" answer (i.e., "Does," "Can," or "Is").
• The system. Identification of the system of concerns (i.e., system "X" or a platoon equipped with system "X").
• The capability. A capability of concerns (i.e., robust voice and data communication or effective aerial reconnaissance).
• The conditions. A set of applicable operational conditions (i.e., "during combat operations" or "as employed by Special Operations Forces"). An MOE is a quantifiable measure used in comparing systems or concepts or estimating the contribution of a system or concept to the effectiveness of a military force. It expresses the extent to which a combat system accomplishes or supports a military mission.
A MOP is a quantifiable measure used in comparing systems or concepts or estimating the contribution of a system or concept to the effectiveness of a military force. It expresses the extent to which a combat system accomplishes a specific performance function. In general, higher-level MOPs are themselves composed of either lower-level MOPs or data requirements.
A data requirement (DR) is a quantitative or qualitative piece of information relevant to the determination or categorization of one or more MOPs. A DR can consist of specific test measures such as start time, velocity, position, type or target. It can also consist of arithmetically combined measures from tests such as elapsed time, calculated distance between points a and b, or number of rounds fired. A data requirement does not generally involve summary or descriptive statistics such as mean, median, or percent. These are usually considered lower-level MOPs.
Furthermore, an explanation of how the mission of the ACTD is translated into the COIs, is in order. This process is handled through a decomposition of the operational issues. The references above suggest that evaluators should use a dendritic process for developing logic trees and work breakdown structures. These are then used for decomposing issues into the appropriate MOE, the MOE into MOPs, and MOPs into DRs. During this process, factors and conditions are integrated, and necessary event dendritics are developed to both improve and structure test and evaluation planning. This is basically the process that was used by T&E.
When revising the document at hand, all references used in developing the ACTD, in understanding the technologies nominated to be a part of the ACTD, and in deciding which candidates for the software will be fielded for the ACTD's telemedicine teams are to be taken into account. This COI addresses the ability of the ACTD to demonstrate that the technology can be deployed within the context of a joint task force and primarily within the JTF centric methodology. This COI deals primarily with the ability of the technology to be "taken" to the front. Therefore, it centers on the organizational structure, the equipment, and the tactics/ techniques/procedures necessary to augment deployed forces. The COI places the requirement for this to occur in austere and nonlinear operations. Words such as "joint" and "standardization" and "JTF" are key words in the eventual evaluation of the deployed technologies.
Six MOEs support the evaluation of this COI. In short, these six MOEs measure the ability of the ACTD to form teams of the appropriate size and mix of personnel, exercise command and control over the deployed teams and effect necessary movement of those teams. All documents currently show three personnel forming a "team." In reality, teams could be zero, one, two, or three personnel in size depending on the situation. The last four MOEs address the deployment of the teams, with the associated equipment, communications and software, from home station to the JTF's medical units, conduct tactical operations with a medical facility, and then redeploy the teams to home station. Primarily, these MOEs are only those that address the "tactics" of deploying the people, equipment and software. This COI does not address the delivery of health care. Those tasks are accounted for in COI #2 and COI #3.
Critical Operational Issue Two Critical Operational Issue Two Critical Operational Issue Two Critical Operational Issue Two Critical Operational Issue Two
This COI addresses the primary mission of telemedicine and the ACTD in improving force medical protection. As the IPT studied this COI, the tasks associated with this COI became as apparent as those associated with the preparation/training and utilization of the teams and their equipment in the delivery of health care. Basically, to be successful the telemedicine enablers must be deployed with trained teams, to units with health care providers, who value the technology-assisted delivery of health care. The teams must have equipment that is fully operational and actually used. In order to reduce force attrition and capture the "vision of telemedicine," diagnosis and treatment should be effected "in theater," rather than evacuating the patient out of theater. Of course, the terms "when appropriate" are used in order to allow the health care providers the final say on when to evacuate, based on the patient's condition and the tactical situation. This also allows the consideration of theater evacuation policies and command SOPs as well. Finally, the last MOE in this COI addresses the "optimization" of theater evacuation assets.
The MOPs for this COI are associated primarily with the consultation software and the use of telemedicine equipment, to allow remote diagnosis through the reach-back capabilities of deployed communications infrastructure. While not a central feature of the ACTD, the last MOE alludes to a software package. This software was not in existence or deployed at that time. Subsequently, it has been deployed and assessed in the ACTD. The MOEs associated with this COI come from the concepts shown in the figure concerning focused logistics. Primarily, medical data and the essential elements of medical intelligence must be collected from their various sources, transmitted, collated, analyzed, and turned into useful information. This information must then be used to form recommendations and courses of action to meet the emerging threats. Once determined as the best course of action, it must be implemented in a timely manner to prevent further medical degradation of the deployed force. The ACTD promises the potential to demonstrate technology-enhanced data collection and dissemination of information through the use of quality software and robust communications infrastructure.
Critical
Critical Operational Issue Four Critical Operational Issue Four Critical Operational Issue Four Critical Operational Issue Four Critical Operational Issue Four
This COI addresses the technology aspect of the actual transmission of the data over the communications infrastructure. Modifiers such as "consistency," "reliably" and "cost effectively" are used to steer the ACTD towards those standards-based qualities necessary in the domain of the distributed computing environment. Here the ACTD is seeking to operate over existing communications infrastructure and to avoid "stovepipes". However, in the short term it is understood that some use of "take it with you" communications may be necessary. It is also understood that in some environments, such as shipboard deployments, living within the deployed force's communications architecture is mandatory. The COI also calls for "essential data transport" requirements to be met, indicating the tenants of a common operating environment.
The MOEs associated with this COI are straightforward. Essentially, the teams or health care providers need to have access to reliable communications at an affordable price in sufficient bandwidth to meet the requirements of the task at hand. Once identified, the particular technologies and software suites will better define exactly what those requirements are and under what conditions more or less bandwidth will be used. The definition of "essential" medical data can be pursued in light of the particular mission at hand. On the one hand it might mean full motion video. At other times the larger files associated with large X-ray studies might be needed. At other times the relatively small text files associated with daily spot reports will be all that is required. It is anticipated that the technologies associated with this COI will include dynamic bandwidth allocation, compression of images, and access to communications when necessary and within the confines of the tactical commander's available communications resources.
Critical Operational Issue Five Critical Operational Issue Five Critical Operational Issue Five Critical Operational Issue Five Critical Operational Issue Five
This COI is the only one that was added from the T&E IPT in order to address the modeling and simulation portion of the ACTD. Modeling and simulation tools are being prepared for the ACTD that will enhance the medical planner's ability to adequately prepare the CINC Surgeon's concept of the operation and tailor the forces at his/her disposal for optimal use to meet the predicted threat. T&E knows of several software packages that are candidates for this ACTD. Each one is designed by a different agency and each accomplishes tasks that the others do not. Primarily, the Medical Analysis Tool is the first one considered. Having passed the Initial Operational Testing and Evaluation prior to fielding
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in Hawaii in June 1998, it allows the medical planner to array medical forces on the battlefield and run the program to see if adequate services are provided. It has a requirements generator and a course of action analysis capability. It does not deliver health care to the population at risk via telemedicine. The Healthcare Complex Model software is used for modeling and simulation. It allows for the tailoring of deployed medical facilities to take advantage of telemedicine capabilities. Outputs from this model allow medical planners to understand how to better reengineer deployed medical forces to optimize scarce and expensive resources.
Together these models can enhance medical planning. The MOEs associated with this COI deal with that hypothesis. When the prospect of a medical module in the Synthetic Theater of War (STOW) is considered, the COI has one more MOE. This MOE addresses mission rehearsal.
SETTING SETTING SETTING SETTING SETTING THE ST THE ST THE ST THE ST THE STA A A A AGE GE GE GE GE Holistic Model Holistic Model Holistic Model Holistic Model Holistic Model
For this project, the authors applied a holistic model to the DOD's reengineering strategy. Strong evidence from prior case studies shows that holism offers a viable management model for successful transformation, or reengineering (Clark, et al., 1997) . Our model consists of five interdependent components-environment, people, methodology, information technology (IT) perspective, and vision (Paper, Rodger, and Pendharkar, 2000) .
Environment Environment Environment Environment Environment
Basic environmental factors that lead to structural change include top management support, risk disposition, organizational learning, compensation, information sharing, and resources (Amabile , 1997; Lynn, 1998; O'Toole, 1999) . Innovation can come from any level of an organization, but environmental change originates at the top (Paper,1999; Cooper and Markus, 1995) . When employees actually see top managers initiating process improvement changes, they perceive that their work is noticed and that it is important to the organization (Paper and Dickinson, 1997; Paper, 1999) .
It has been argued that the fear of failure must be limited and risk taking promoted for innovation to thrive (Nemeth, 1997) . Many organizations make the mistake of trying to manage uncertainty with creative projects by establishing social control; however, it is the freedom to act that provokes the desire to act (Sternberg et al., 1997) .
The ability to learn as an organization dictates whether and how fast it will improve (Harkness, et al.., 1996) . Knowledge exchange between and among teams appears to give some organizations a distinctive competitive advantage (Lynn, 1998) . Learning as part of the environment enables top management to disseminate its change message to the people who do the work (Gupta et al, 1999) .
Compensation has been attributed as a means of motivating employees to perform better (Pfeffer, 1998) . Being rewarded for one's work sends the message to employees that their contributions to the organization are valued. It seems logical to conclude that people who are well compensated for risk taking, innovation, and creativity will continue that behavior (Paper, Rodger and Pendharkar, 2000) .
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Information sharing enables people to better understand the business and what it requires to be successful (Paper and Dickinson, 1997; Harkness, et al.., 1996) . Restricting information, on the other hand, inhibits change.
Resources can be viewed as a source for providing a variety of services to an organization's customers (Kangas, 1999) . According to Barney (1991) , an organization's resources can include all assets, capabilities, organizational processes, attributes, information, and knowledge that enable the organization to develop and implement strategies that improve its efficiency and effectiveness.
People People People People People
Transformation success hinges on people and their knowledge, creativity, and openness to change (Cooper and Markus, 1995) . Real change will not occur without mechanisms in place to help people transform processes. Such mechanisms include training and education, challenging work, teamwork, and empowerment.
"Education and training is the single most powerful tool in cultural transformation." (Wong, 1998) It raises people's awareness and understanding of the business and customer (Wong, 1998) . Training helps develop creativity, problem solving, and decision-making skills in people previously isolated from critical roles in projects that potentially impact the entire enterprise. Business education is equally important in that people need to know how the business works in order to add value to business processes (Paper, 1999; Paper and Dickinson, 1997) .
When work is challenging, people are more motivated, satisfied, and often more productive (Hackman, et. al., 1975) . Challenge allows people to see the significance of and exercise responsibility for an entire piece of work (Cummings and Oldham, 1997) . Challenge stimulates creativity in people and gives them a sense of accomplishment (Amabile, 1997) .
People cannot reach their creative potential unless they are given the freedom to do so (Pfeffer, J., 1998) . Management, therefore, needs to be sensitive to and aware of their role in creating a workplace that allows people freedom to act on their ideas.
Methodology Methodology Methodology Methodology Methodology
Methodology keeps people focused on the proper tasks and activities required at a specific step of a transformation project. It acts as a rallying point for cross-functional teams, facilitators, and managers as it informs them about where the project is and where it is going (Paper and Dickinson, 1997) . It allows people to challenge existing assumptions, recognize resistance to change, and establish project buy-in (Kettinger et al., 1998) . Of critical importance in the beginning stages is the buy-in and direction from top management, which is essential to identifying information technology opportunities, informing stakeholders, setting performance goals, and identifying BPR opportunities. Direction is important because large-scale re-engineering spans functional boundaries in which people from across the organization are involved (Paper, 1998) .
Information Technology (IT) Perspective Information Technology (IT) Perspective Information Technology (IT) Perspective Information Technology (IT) Perspective Information Technology (IT) Perspective
The perspective of IT professionals toward change is critical because technology implementation is an organizational intervention (Markus and Benjamin, 1996) . As such, (Kangas, 1999) .
As introduced by Markus and Benjamin (1996) , the three fundamental models of IT change agentry are traditional, facilitator, and advocate. Each model offers the dominant belief system or perspective of IT professionals toward the goals and means of work that shape what they do and how they do it. IT professionals with the traditional perspective believe that technology causes change. IT professionals with the facilitator perspective believe that people create change. IT professionals with the advocate perspective also believe that people create change. However, they believe that the advocate and the team are responsible for change and performance improvements. The facilitator perspective best characterizes the philosophy adopted at the DOD Telemedicine project.
Consistent with the change-agentry theory, IT perspective is categorized rather than measured. IT perspective cannot really be measured because one has one belief system or another. The facilitator perspective views change as influenced by the people who do the work. Managers facilitate and guide the process. However, they do not control the process in any way. People control the processes, set their own goals, and are responsible for the consequences. However, managers share goal-setting tasks with the group, champion the effort, and are jointly responsible for the consequences. Mata, Fuerst and Barney's (1995) findings reinforce the facilitator model, and suggest that two factors effectively contribute to an organization's competitive advantage: 1) Developing methods for strategy generation involving information resources management that emphasizes and enforces the learning of these skills across the entire organization and 2) Developing shared goals within the entire organization. This facilitator attitude toward common business processes and systems has been adopted by many organizations, including General Motors (Schneberger and Krajewski, 1999) . Vision offers a means of communicating the reengineering philosophy to the entire organization and to push strategic objectives down through the process level and align the project with business goals. If the change vision is holistic, work is viewed as part of the whole system (Teng et al., 1998) . The underlying goal of a holistic change vision is to align employee goals with those of the organization and vice versa (Drucker, 1998) . Change (Topchick, 1998) . Hence, a top-down vision is imperative because it helps people understand the reasons for change. If people believe that change will benefit them or the organization, negativity is reduced. Top management has in its power the ability to influence how the organization perceives environment, people, IT, and methodology.
The vision can help open communication channels between IT and top management. One cannot be successful without frequent interactions between top management and IT change advocates (Markus and Benjamin, 1996) . Open communication can help inform top management of political obstacles, training issues, and budget problems before they stymie the project. It can also help top management disseminate information about the business and BPR progress across the organization. The more informed people are about the business, the better they feel about what they do.
It is well known that organizations need information in order to compete (Ives and Jarvenpaa, 1993) . The source for the following comments is the briefing Army Vision 2010. (Briefing is on the web at URL www.army.mil/2010/introduction.htm). This document and the efforts underway to achieve its objectives shape the Army's vision for the year 2010 and beyond. In the aggregate, the Army is seeking to "lighten up the heavy forces" and to "heavy up the capabilities of the light forces." From mission receipt through deployment, operations and transition to follow-on operations, Army elements will execute their responsibilities through a deliberate set of patterns of operation. These patterns are:
• These patterns are all aligned with the Joint Vision 2010 concepts of Dominant Maneuver, Precision Engagement, Focused Logistics and Full Dimensional Protection, and illustrated in the Figure 1 . The technology initiatives utilize dedicated, small mobile teams, with a sophisticated IT infrastructure, to provide telemedicine capabilities wherever they are needed in the medical battlespace (Mann, 1997) . This IT infrastructure includes novel Medical Equipment Sets (MES) with digital capture devices such as digital cameras, digital scopes, digital blood and urine laboratories, physiological monitors, advanced digital radiography, and digital ultrasound (Perednia and Allen, 1995) . Other, associated items of equipment include novel software, such as the Pacific Virtual Health Care System. This package offers electronic medical record archiving capability that enables automated, standardized teleconsultation by forward medics to higher echelon physicians.
This ACTD has charged itself with operating within the concept of Focused Logistics and Full Dimensional Protection. It is, therefore, pertinent to understand just how this ACTD can accomplish its missions/objectives and meet the operational concepts of JV2010. This operationalization is embodied in the following quote: "To protect the force, the Army will rely on a technically advanced, operationally simple network of multicomponent intelligence sources capable of detecting and locating forces, active and passive obstacles, in-flight aircraft, ballistic and cruise missiles and their launch sites, chemical and biological agents, electronic jamming sources and a host of still-developing threats."
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One technology that is mentioned in the document that applies to this ACTD is the use of "advanced soldier technologies." It is necessary for this ACTD to fit within this concept and provide the warfighter with information that identifies, early on, those countermeasures that can be used to defeat medical threats. It is also important to recognize other action that may be used to defeat enemy deployment of weapons of mass destruction (WMD), especially biological agent dispersal. A graphical representation is depicted in Figure 2 .
Focused Logistics makes only one mention of "telemedicine." "For the Army, Focused Logistics will be the fusion of logistics and information technologies, flexible and agile combat service support organizations, and new doctrinal support concepts to provide rapid crisis response to deliver precisely tailored logistics packages directly to each level of military operation." The document portrays medical support to Focused Logistics in the form of "internet triage" and "telemedicine" in order to enhance the survivability of the joint force (Zajtchuk, 1995) . This ACTD will best support this concept by demonstrating the ability to:
• capture the data • see the data • use the data • use decision tools to plan and prioritize • model and simulate, • utilize the GCSS strategy to accomplish the above.
That strategy is to develop the hardware, software, database, and network solutions that impact the computer-based patient record, medical threat identification, and command and control of medical units. This will be accomplished through management of information and information technologies, deployed throughout the battlespace. Most logisticians consider medical under their purview. Therefore, logistics organizations will be streamlined and "right-sized" to allow the delivery of service in a balance between "just in time" and "just in case = just enough." The operatives in the impact of Focused Logistics are "reduced footprint" and "tailoring on the fly" of units. This will provide for rapid crisis response, the tracking and shifting of assets while en route, and the delivery of tailored 
logistics packages and sustainment directly at the operational and tactical levels of operation. The JMO-T ACTD will tailor forces using novel modeling and simulation packages.
The GCSS Strategy is shown in Figure 3 . The most important facet of all of the JV2010 concepts is that the enablers and technologies will empower soldiers and not replace them. The enablers listed for Focused Logistics are germane to this ACTD as well. These are:
• 
CASE DESCRIPTION CASE DESCRIPTION CASE DESCRIPTION CASE DESCRIPTION CASE DESCRIPTION Description of the JMO-T ACTD Telemedicine Project BPR Description of the JMO-T ACTD Telemedicine Project BPR Description of the JMO-T ACTD Telemedicine Project BPR Description of the JMO-T ACTD Telemedicine Project BPR Description of the JMO-T ACTD Telemedicine Project BPR
Reengineering of the telemedicine project began in August 1998. One of the authors serves as a Senior Analyst for the project and is responsible for the final testing and evaluation (T&E) documentation. The existing telemedicine processes were studied by obtaining data from structured testing and evaluation exercises, interviews from top management personnel at Gamma Technologies Inc. in Johnstown Pennsylvania, the Army Medical Board (AMEDD) at Fort Sam Houston in San Antonio, Texas, and the Navy Health Research Center in San Diego, California. Five DOD executives were interviewed, including the Director of the JMO-T ACTD (Bill Pugh), the Director of AMEDD (Gary Bordreau), the Director of Testing and Evaluation (Thomas Leap), the JMO-T ACTD Program Manager (William Denniston), and an Information Technology End-User (Raymond Peel). Each interview lasted approximately one hour. Open-ended questions relating to process improvement were used to guide interview discussions; however, spontaneity was encouraged by allowing respondents to discuss any issues they considered important to the project. The interviews highlighted the following significant issues that the telemedicine project needed to address.
Figure 3
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• To ensure quality reporting of T&E outcomes by developing, implementing, and reviewing procedures for handling and disseminating information using information technology • To ensure continual orientation and training to all personnel on JMO-T ACTD agency policies, procedures, and practices • To provide continuous quality improvement (CQI) for each successive T&E Exercise • To ensure that IT is being effectively used to keep JMO-T ACTD on the cutting edge by evaluating and implementing impacts on inventory, personnel and the virtual battlespace • To track measurable increases in performance such as ability to reduce medical evacuations and implement more timely treatment of military personnel • To track efficiency in medical diagnosis and prognosis by reviewing and revising the treatment schedules and researching and purchasing a suite of medical information technology that will track and treat military personnel • To track improvements in medical personnel diagnosis by measuring the number of diagnosis changes attributed to the application of telemedicine information technology.
An important JMO-T ACTD strategy was to cultivate strong analysis of the core technology functions in the military. T&E believed in this strategy because it regarded information as the glue that holds the organization together. JMO-T ACTD enabled the strategy by bringing together the best of both people and technology to create a model environment that provides smooth functioning, integrated system of human resources and information systems to assist the organization in achieving its mission of delivering medical treatment for its personnel in "austere and forward positions."
One of the reengineering projects at JMO-T ACTD was to rethink the T&E function. JMO-T ACTDI believed that it was an ideal candidate for reengineering because T&E central to the smooth functioning of the telemedicine project, and its redesign would, therefore, create tremendous value for both JMO-T ACTD and its military personnel. The goal of T&E was to ensure quality and efficiency as JMO-T ACTD decentralized and adapted to various exercise locations.
With hundreds of medical officers and thousands of military personnel, managing the volume of patient traffic was inefficient under the "traditional" methodology of delivering health care. Furthermore, each branch of the military had its own policies, procedures, equipment and way of doing business. As a result, consistency, information accuracy, and communication were becoming harder to maintain. Top military management at JMO-T ACTD was ready and committed to change. Change is a major driver in BPR because resources and policy always flow from the top. This is also critical because process changes may require organizational restructuring, labor redeployment, and changes in management style, job roles, strategic planning, and capital resources. Another driver is the trend toward automation in medicine. Contemporary military operations demand automated identification of soldier personal demographic information and "real time" diagnosis. JMO-T ACTD responded by providing the technology at real and convenient locations to better serve its military personnel; however, automation without consideration for existing processes can be very risky. Automation of a bad process just means bad output generated more quickly. For these reasons, JMO-T ACTD also developed a separate training segment for the T&E
exercises in order to continuously track problems and improvements in end-user performance.
Reengineering T&E has been an ongoing project at JMO-T ACTD. Red flags appeared over the last three years. Independent processing of information at the four exercises showed redundancies, duplication of work, and inaccurate information about soldier demographics, medical evacuations and medical inventory. No IT was available to process and track patients if the location was beyond the line of sight of the High Frequency (HF) radios. It was impossible to consolidate up-to-date, accurate information because the technologies used by the different branches of the military were either nonexistent or not integrated with the equipment of the other branches. Furthermore, the tactical and strategic operations are information driven. JMO-T ACTD could not offer "a full line" of medical, tactical and strategic information, such as epidemiological trends, inventory control, and medical evacuations, because the T&E function was not organized to accommodate a "multi-product" paradigm.
As a result, JMO-T ACTD developed two levels of strategy to effectively deal with reengineering-BPR and IT. The objectives of the BPR strategy were to decentralize control of patient processing from "batch" to "real time" and to streamline existing military and medical processes. Decentralization of IT and military processes provided virtual service (anytime, anywhere, any way) to military personnel, doctors, end-users and military planners. The results from the BPR strategy are better management of increasing transaction volume, more accurate information provided to end-users and military planners and reduced cycle time for delivery of medical products and services to soldiers.
The objectives of the IT strategy were to involve the medical personnel and military planners in systems development, build a system that streamlines and adds value to existing military processes, rethink systems that automate poor processes, and decentralize JMO-T ACTD data. The results of the IT strategy are systems that better meet user needs, availability of more accurate, real-time data to those who need it to make decisions, and improved patient service.
A suite of software, databases, and architecture standards have been adapted to provide deployable medical information management. The Theater Medical Core Services (TMCS) is a database that stores data locally and is capable of sending encrypted e-mail to several redundant database servers via store-and-forward. The database servers aggregate information and store it in databases for distribution. Web servers supply data to medical personnel as customized encrypted reports.
The Medical Workstation (MeWS) is a network-based workstation equipped with portable medical devices, clinical support capabilities, medical information support, and a graphical user interface. The MeWS will support multi-patient monitoring, interface with the patient's clinical record, and provide access to a searchable database. It will also provide full Personal Information Carrier (PIC) read and write implementation. MeWS collect, store, and forward medical device data and images. By utilizing a global positioning system (GPS), MeWS have the capability to enter the patient's geographical location. The various software components of the MeWS help to facilitate clinical data entry, acquisition and retrieval. MeWS enable the generation of medical facility status reports, the monitoring of disease surveillance, the updating of supplies, and tracking of evacuation requirements.
The Field Medical Surveillance System (FMSS) is an expert system that systematically detects and monitors epidemiological trends and profiles patient populations. FMSS C o p y r i g h t I d e a G r o u p P u b l i s h i n g C o p y r i g h t I d e a G r o u p P u b l i s h i n g C o p y r i g h t I d e a G r o u p P u b l i s h i n g C o p y r i g h t I d e a G r o u p P u b l i s h i n g integrates patient information to the Global Infectious Disease and Epidemiology Network (GIDEON) knowledge base. Demographic and symptomatic information is used to arrive at a presumptive diagnosis or classify the patient using discriminate analysis. FMSS is also capable of providing incidence and prevalence trends for infectious diseases.
The Libretto is a commercial-off-the-shelf (COTS) handheld computer, manufactured by Toshiba. It has the capability to automate field medic PIC card software by reading service member's demographic information from the PIC into the software. It can also write GPS medical encounter information to the PIC and store the information as a preformatted message for transmission.
Tactical medical communications require updating of the existing IT infrastructure. The previously mentioned novel hardware, software, and interfaces were implemented in order to enable this change and facilitate the transmission of medical-unique information over the existing communications hardware and command, control, communication, computers, intelligence, surveillance, and reconnaissance (C4ISR) networks. However, telecommunications from the operational area of responsibility (AOR) to the medical sustaining base uses the existing Defense Information Systems Network (DISN).
The technologies described above have been assembled into an exportable capability that is specifically tailored to meet the medical information management (IM) and information technology (IT) needs of the unit it is supporting. This assemblage of technologies is referred to as the capability package. The capability package must work in concert with the unit's infrastructure, communications, tactical situation, and logistical constraints if the military is to realize its full potential in meeting today's global crises.
CURRENT CHALLENGES/PROBLEMS CURRENT CHALLENGES/PROBLEMS CURRENT CHALLENGES/PROBLEMS CURRENT CHALLENGES/PROBLEMS CURRENT CHALLENGES/PROBLEMS
The present crisis in Kosovo has provided an opportunity to test the telemedicine system. Many U.S. troops man remote military outposts in Bosnia that are inaccessible due to poor road infrastructure, bad weather, or numerous land mines. Despite this isolation, medics are well equipped to treat the soldiers stationed there. The suite of telemedicine gear that is available links them to medical specialists worldwide. For example, a spider bite resulted in a rash on a Bosnian peacekeeper's arm. The soldier's vital signs were transmitted, via the telemedicine suite infrastructure, to a specialist at Walter Reed Hospital in Washington D.C. The specialist confirmed the medic's diagnosis and recommended treatment. The condition cleared up within several days.
In another application of JMO-T technology, a medic performed a minor operation for a sinus infection under the guidance of a remote specialist. In northern Bosnia, a physician's assistant experienced a rapid heartbeat that may have deteriorated into a life-threatening arrhythmia. EKG images sent over the telemedicine link allowed a higher echelon cardiologist in Tuzla to direct the on-site administration of medication that slowed the heart rate. All of these conditions could have resulted in a costly and dangerous medical evacuation, had the situation not been remedied in the far-forward remote location.
Telemedicine in Bosnia has many advantages for the troops deployed there. First, it has established a real time automated patient record keeping system. Second, it will keep evacuations to a minimum and maximize return to duty. Third, it will provide for a rapid response to trauma. Fourth, it will guarantee high quality health care to soldiers. Finally, it will provide the big picture for medical decision-makers, enabling them to implement Training in the use of JMO-T Capability Package is essential. In Bosnia, medical personnel receive intensive training on the applications of telemedicine. Training is provided by the Medical Advanced Technology Management Office. Manuals and handouts are periodically updated to ensure that the forward medical units in Bosnia are provided with the most recent advances in telemedicine. Troubleshooting is an important aspect in the smooth operation and maintenance of the capability package.
There is a strong likelihood that the hostilities in Bosnia will continue, and it is fortunate for our military that the telemedicine capability packages are in place. Lives will be saved and costly medical evacuations curtailed by the application of the JMO-T suite of gear. JMO-T has enabled a paradigm shift in battlefield medicine, and it has the capability of leveraging the scarce resources of Bosnian peacekeepers.
The JMO-T capability package is constantly being tested and evaluated (T&E) to improve effectiveness and efficiency. Kernel Blitz, a seven-day exercise off the California coast, provided a T&E opportunity to gather data ranging from the number of records sent and received to top-level perceptions of the success of the JMO-T effort. Future T&E data was gathered from the Patriot Medstar exercise in Idaho and California, from Pacific Warrior in Hawaii and from the capstone exercise, Cobra Gold, in Thailand.
In summary, telemedicine effectively minimizes the military forward footprint during times of war, by utilizing distributed computing power, human expertise, and connectivity to provide medical care throughout the world. During peace, telemedicine is critical in maintaining the health and readiness of the U.S. military forces, so that they can provide real-time responses to disasters. Telemedicine is helping the joint armed forces to meet global crises at the speed of thought.
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To ensure that the information system architecture closely fits the operational architecture, the JMOT-ACTD continues to be tested and evaluated. In the testing and evaluation, system statistics are compared to existing benchmarks and standards. According to the results of the various exercises, the JMO-T has successfully fulfilled the requirements of the ACTD. For example, the results of the Pacific Warrior exercise, conducted in Hawaii, suggest that the JMO-T data can be transmitted consistently and reliably. Signal quality, system availability, software and hardware reliability and sustainability of each JMO-T system was assessed and found to meet or exceed standards set prior to the exercise. For example, there were no failure rates in message transmission by node. In other words, 100% of messages sent by the far-forward mobile units were received at their destination. No failures were reported for the application servers, Netscape communicators, Oracle databases, Libretto computers, or Smartcard readers within the network. Signal quality was reflected by the results of software tests between the WavePoint and a remote unit taken to various spaces in the facility. The data reflected adequate signal strength for approximately 450 feet in all directions. More than 100 MB of data was successfully moved between two servers. One specific file transfer test sent a single file of 244,736 bytes to every client in the network. Server uptime was 4871 out of 4,905 minutes for 99.3% availability for one server and 4905 minutes for the other server (100%). The Libretto sub-notebook hardware were operational 99.7% of the time, over the course of the exercise. The Smartcard software 
SUCCESSES SUCCESSES SUCCESSES SUCCESSES SUCCESSES AND F AND F AND F AND F AND FAILURES AILURES AILURES AILURES AILURES
Testing and evaluation of the JMO-T ACTD has produced tangible evidence for the military utility of telemedicine. Exercise results from Pacific Warrior-99 (PW-99) indicate that the essential data transport requirements of JMO-T can be met consistently, reliably, and cost effectively. Cost parameters were gathered for each candidate system and presented in a matrix to serve as the basis for cost tradeoff analysis for operational managers. Specific technologies were examined relative to each other for specific operational requirements of data throughput, transmission distance, time to set up, time to train, and actual costs to acquire, maintain and dispose. These architectural elements selected for PW-99 reflect a first iteration of the cost parameter matrix. The data collected at PW-99 on ease of use, performance, reliability, and consistency will contribute to the cost parameter matrix and assist in determining the relative costs of systems. It must be noted that the cost associated with this criterion is based solely on the costs of transmitting data and does not include the cost of communication assets, JMO-T ACTD systems infrastructure, time, the value of providing care to a patient, or the value of a person.
Several parameters could not be measured directly by the field exercise at PW-99. These parameters will be determined through the use of laboratory testing and evaluation methods. For example, analysis still is not complete on the availability of high frequency and very high frequency radios, the overall reliability of the Toughbook laptops, the software reliability of several of the communication modules, and the sustainability of several of the software, hardware, networks and databases used in the exercise. As new data becomes available through laboratory testing, a more complete picture of the military utility of telemedicine will evolve.
LESSONS LEARNED LESSONS LEARNED LESSONS LEARNED LESSONS LEARNED LESSONS LEARNED
Our reengineering project with T&E of the JMO-T ACTD provided many insights into how the military actually deals with BPR on an enterprise-wide basis. The project uncovered the ideological methodologies used to guide BPR efforts and the technologies used to help implement them. We radically redesigned T&E processes to improve overall performance. At the same time, we used technology and data warehouse methods to decentralize data management for increased information sharing, easier access data by those who need it, and more timely delivery of data, products, and services. Thus, our BPR strategy uses an approach to process improvement with information technology as a complementary support mechanism.
We realize that JMO-T ACTD must continue to provide telemedicine service to its military personnel, improve strategic awareness of the battlespace, and provide excellent information services to commanders and end-users during times of both peace and war. The literature in BPR has not helped us in this regard. In addition, it provides little insight into the complexities of dealing with military re-engineering and information re-engineering simultaneously. Each branch of the armed forces has a different set of problems to deal with. Books and periodicals can only provide basic ideas; therefore, we believe that we must develop our own methodology for dealing with change and process improvement.
The interviews with JMO-T ACTD executives revealed the ideological methodologies used to approach and implement BPR projects. They also brought out many insights into how JMO-T ACTD deals with change. Analysis of the interview results enabled us to synthesize the data into seven lessons that the military can learn from this project.
Lesson One Lesson One Lesson One Lesson One Lesson One
Military commanders, such as the CINC, should be knowledgeable and interact with the operations of JMO-T ACTD. The T&E members interviewed believe that all of the functional areas have a hands-on approach to IT. JMO-T ACTD used IT to redefine its business processes. They found that it is much easier to teach the CINC and top military commanders the fundamentals of technology than it is to teach technology people about strategic management of the battlespace. In addition, JMO-T ACTD also serves the medical needs of the military's internal personnel.
Lesson Two Lesson Two Lesson Two Lesson Two Lesson Two
If business processes are dependent on timely, accurate, and complete information, business reengineering should be approached with a strategy that includes information reengineering. In the contemporary military environment, information is especially important because it is very information intensive; hence, T&E choose a dual strategy of business and information reengineering as JMO-T ACTD's ideological approach to BPR.
Lesson Three Lesson Three Lesson Three Lesson Three Lesson Three
BPR should be adopted based on a military need and not because "everyone else is doing it." T&E chose to redesign JMO-T ACTD processes because they were concerned about JMO-T ACTD's reputation with the top military commanders and the Senate Committees that fund their operations. Before reengineering, no method for tracking soldier's medical care in the field or during medical evacuation existed. The costs associated with medical evacuations was prohibitive, both in terms of lives and money. Reengineering the process through JMO-T ACTD allows for on-site medical treatment without the fear of helicopter medical evacuations under enemy fire and/or during poor weather conditions. Medical evacuations lead to a long cycle time from receipt of the wounded in the field until they could reach proper medical care. Long cycle times translate into increased mortality and morbidity for military personnel. Because JMO-T ACTD allows "real-time" treatment, T&E feels that telemedicine provides an edge for treating casualties. T&E believes that BPR has given the military that edge by decreasing cycle times and improving information sharing.
Lesson Four Lesson Four Lesson Four Lesson Four Lesson Four
T&E believes that JMO-T ACTD must develop an independent JTF capability package in order to lead the IT reengineering effort. JMO-T ACTD clients are the entire military. Because the IT capability package manages information flow throughout the military battlespace, it must be able to work with military commanders and end users to "show them the way." In other words, IT people in the JTF offer a data view of the entire military organization. They know how the information is distributed to all departments and C o p y r i g h t I d e a G r o u p P u b l i s h i n g C o p y r i g h t I d e a G r o u p P u b l i s h i n g C o p y r i g h t I d e a G r o u p P u b l i s h i n g C o p y r i g h t I d e a G r o u p P u b l i s h i n g operational areas and are in an ideal position to work with information users as changes in business processes occur. This is a full-time job that requires individuals who are dedicated to carrying out this mission.
Lesson Five Lesson Five Lesson Five Lesson Five Lesson Five
We feel that BPR projects require support from top commanders and those involved along the process path to succeed. If top military management does not visibly support the BPR effort of JMO-T ACTD, politics will destroy the project. Most people are afraid of change, and given the opportunity to resist change, many will do just that. Moreover, changing the way that business is conducted will not be tolerated without top-level approval because top military officials are in charge. T&E believes that if those involved in the process are not part of the project, they will resist changes and most likely sabotage the BPR effort. After all, they are the ones who will most likely be affected by these changes.
Lesson Six Lesson Six Lesson Six Lesson Six Lesson Six
T&E found that very few military personnel or officers know the overall military operational process; however, T&E believes that the JTF capability package must support an innovative approach to telemedicine improvement projects if it is to serve all members of the military. T&E concluded, therefore, that top military management should form a JTF department and help it to gain knowledge about the military operations that it serves. The best strategy is to assign top military officers into the JTF department to add operational and strategic knowledge and experience.
Lesson Seven Lesson Seven Lesson Seven Lesson Seven Lesson Seven
T&E believes that it is important to choose a project that must work, so that its success can be sold to the rest of the company. Success is hard to resist. If a project is very successful, it will be much easier to get other departments and operational areas involved in BPR. Because the JMO-T ACTD project worked, it allowed the military to decentralize its information processing. Medical information processing was taking too long and negatively impacting soldier well-being; therefore, T&E took action and decided to embark on a major BPR project to rethink the existing medical information and inventory system and to decentralize medical treatment in the battlespace. This was a critical process and a risky venture, but the military had no choice. The JMO-T ACTD project succeeded because the potential for excellent results far outweighed the risk.
DISCUSSION
DISCUSSION DISCUSSION DISCUSSION DISCUSSION AND CONCLUSIONS AND CONCLUSIONS AND CONCLUSIONS AND CONCLUSIONS AND CONCLUSIONS
This research focused on developing a holistic model of transformation. The model synthesizes current thinking on transformation into a holistic model and also explains the integrative influence of vision on the other four components of the model. The model was tested by T&E on the JMO-T ACTD. JMO-T ACTD has developed a very successful training program and is very aware of the importance of planned change. Top military officials are actively involved in change and are committed to people development through learning. The model served an applied purpose by allowing us to see how well the military organization fit current theory. The model also fit a theoretical purpose by organizing a holistic, comprehensive framework. Accordingly, we have organized and synthesized the FUR FURTHER READING  THER READING  THER READING  THER READING  THER READING 
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